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How do consumers assess their mastery of knowledge they have learned? We explore this question by investi-
gating a common knowledge consumption situation: encountering opportunities for further learning. We
argue and show that such opportunities can trigger a feeling-of-not-knowing-it-all (FONKIA), which lowers
consumers’ confidence in their mastery of the knowledge they already possess. Specifically, listing optional
follow-up readings at the conclusion of a course lowered students’ confidence in their mastery of the course
material they had already learned (Study 1). Encountering an optional learning opportunity increased the
FONKIA, which mediated the decreased confidence (Studies 2 and 3). We also document two moderators con-
sistent with our conceptualization. First, participants primed with mastery (vs. instrumental) motivation were
more negatively impacted when they encountered optional learning opportunities. Second, the more related
the optional opportunities were to the target topic, the lower participants’ confidence in their mastery of what
they had already learned. We conclude by discussing the implications of these findings, such as encouraging
further learning or harming teaching evaluations.
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From how-to books to online tutorials to classroom-
based lectures, people spend much money and time
consuming knowledge (Ariely & Norton, 2009; Yang,
Carmon, & Simonson, 2019). A key goal that people
have in such consumption is to be confident that
they have mastered what they learned (Bloom,
1968). Aside from being a major consumption out-
come in and of itself, this type of confidence can
impact many important downstream behaviors,
from search and acquisition of more information to
decisions using the knowledge learned (Bearden,
Hardesty, & Rose, 2001; Bhargave, Mantonakis, &
White, 2016; Kyung & Thomas, 2016; Lichtenstein
& Bearden, 1989; Park & Lessig, 1981; Wood &
Lynch, 2002). To shed light on what determines
confidence in mastery of knowledge, this research
investigates a common knowledge consumption
phenomenon. Specifically, we study consequences

of learners encountering opportunities for further
learning – such as a listing of optional follow-up
readings that students often receive at the end of a
course.

Our core proposition is that the experience of
encountering (vs. not encountering) optional oppor-
tunities for furthering one’s knowledge on a topic,
can increase the feeling-of-not-knowing-it-all (FON-
KIA). In turn, this feeling about unlearned aspects
of the target topic then decreases consumers’ confi-
dence in their mastery of the parts of the topic that
they had learned. As a result, encountering (vs. not
encountering) additional learning opportunities can
reduce consumers’ confidence in their mastery of
what had been learned – even though their objec-
tive level of mastery remains the same.

Our findings add to the consumer psychology lit-
erature on knowledge consumption (Ariely & Nor-
ton, 2009; Krishna & €Unver, 2008; Punj & Staelin,
1978) by illustrating that the FONKIA can play an
important role in driving consumers’ assessments ofReceived 4 April 2017; accepted 13 December 2018
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what they have learned, and by identifying a means
to alter the FONKIA and hence shape confidence in
mastery of the knowledge learned. Moreover, our
results complement the literature on metacognition,
which has largely focused on situations in which
people become overly confident about what they
know (Brown, 1991; Hart, 1965; Nisbett & Wilson,
1977; Rozenblit & Keil, 2002). Our research identifies
a common knowledge consumption context in which
consumers can experience reduced confidence in
their knowledge. Finally, our research findings add
to the growing stream of research on metacognitive
judgment of learning (Alter & Oppenheimer, 2009;
Baumeister, Alquist, & Vohs, 2015; Koriat, 1993,
2007) by demonstrating that consumers’ assessment
of confidence in the knowledge they already learned
can be driven by the FONKIA – a heuristic – inde-
pendently of actual mastery of the knowledge
learned.

Conceptual Background

Much research has examined consumers’ knowl-
edge of products, brands, and prices (see Alba &
Hutchinson, 1987, 2000, for reviews), but consumer
psychology research on the consumption of knowl-
edge has been limited. Pioneering studies exam-
ined how consumer characteristics such as
intelligence, race, and gender (Levine, 1976), as
well as supply side factors such as education cost,
quality, and location (Punj & Staelin, 1978) and
course selection systems (Krishna & €Unver, 2008)
affect learning-related decisions. However, even
though the consumption of knowledge is prevalent
(Ariely & Norton, 2009), the current understanding
of this form of consumption is incomplete. Indeed,
in our connected world, consumers are increas-
ingly inundated with information and knowledge,
making the investigation of the consumption of
knowledge timely.

When consuming knowledge, one of people’s
primary goals is to be confident that they have
mastered what they learned (Bloom, 1968). This
type of confidence is not only an important con-
sumption outcome it and of itself, but can also sub-
stantively impact a wide variety of subsequent
behaviors (Kahneman, 2011), such as consumers’
willingness to search for and acquire additional
information, or consumers’ use of the information
they possess when making judgments (Bearden
et al., 2001; Bhargave et al., 2016; Kyung & Tho-
mas, 2016; Lichtenstein & Bearden, 1989; Park &
Lessig, 1981; Wood & Lynch, 2002). Our research

adds to this literature by shedding light on the pro-
cess by which consumers assess confidence in their
mastery of knowledge learned.

Prior research has shown that people tend to be
confident about the knowledge they have – often
more confident than they should be – reflecting an
Illusion of Knowing (Glenberg, Wilkinson, &
Epstein, 1982). Indeed, people’s subjective sense of
knowledge has been shown to differ from their
objective knowledge in numerous domains (Hart,
1965; Koriat, 1993, 2007; Park & Lessig, 1981) –
from the conviction that they know something but
cannot access it (e.g., the “tip of the tongue” phe-
nomenon; Brown, 1991) to erroneously believing
that they know the causes of their behavior or fully
understand complex phenomena (Damasio, 1999;
Fernbach, Rogers, Fox, & Sloman, 2013; Nisbett &
Wilson, 1977; Rozenblit & Keil, 2002). Whereas
much prior research investigates situations in which
people become overconfident about what they
know, our research complements this stream of lit-
erature by exploring situations in which people
experience degraded confidence in the knowledge
they already possess. Our research also adds to this
literature by examining the extent to which con-
sumers’ assessment of confidence in knowledge
learned is driven by their actual mastery of a body
of knowledge versus heuristics associated with their
learning experience.

We build on prior work suggesting that judgments
often reflect the principle of what-you-see-is-all
-there-is (WYSIATI, Kahneman, 2011, see also Slovic,
1972). That is, people tend to neglect all but the most
salient information (Sanbonmatsu, Kardes,
Houghton, Ho, & Posavac, 2003). For example, when
making a purchase decision, people tend to neglect
considerations such as opportunity costs that are
important but less salient (Frederick, Novemsky,
Wang, Dhar, & Nowlis, 2009). In our research con-
text, we argue that people tend to focus on what
they do know and neglect what they do not know
– the parts of the knowledge topic they have not
learned. As a result, encountering optional learning
opportunities can lead to an increased feeling-of-
not-knowing-it-all (FONKIA) about the topic.
While this feeling of incompleteness regarding the
unlearned parts should not alter people’s actual
mastery of the parts they have already learned, we
propose that the FONKIA can contaminate assess-
ments pertaining to the learned parts, leading to a
reduction of, for example, confidence in perfor-
mance on tasks assessing mastery of the learned
parts. In short, the increased awareness that there
is more to know about a topic can lead to
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decreased confidence in the parts one already
knows about that topic. We tested these proposi-
tions in three studies.

Study 1

Design and Procedure

Study 1 tested, in a field context, our core propo-
sition—encountering optional learning opportuni-
ties can dampen students’ confidence in their
mastery of the knowledge they already learned. We
invited 149 students taking the same Marketing
Strategy course in the same semester with the same
instructor, to respond to a voluntary exit question-
naire 24 hr after the last session of the course. The
134 students who responded (89.93% response rate)
were randomly assigned to either the control or
optional-opportunity condition. Those in the
optional-opportunity condition were provided a list
of optional follow-up readings that could further
their knowledge on marketing strategy beyond
what they already learned in the course (see
Appendix S1 for detail). On a separate page, they
responded to a set of confidence measures pertain-
ing to their mastery of the knowledge they learned
in the course. Participants in the control condition,
however, completed the confidence measures before
encountering the list of optional follow-up readings.

Participants indicated how well they would score
on a test of the knowledge taught in the course
(0 = zero points, 10 = full points), how well they
mastered the knowledge taught in the course
(1 = not at all, 10 = very), and how well they
would be able to apply the knowledge taught in
the course in their future career (1 = not at all,
10 = very). Because a maximum likelihood factor
analysis on these three measures yielded a single
factor with an eigenvalue larger than 1 (eigen-
value = 1.94, accounting for 64.65% of the total
variance), we standardized and averaged the mea-
sures into a single 10-point measure of confidence
in mastery of the knowledge learned in the course
(a = .72).

Results

An ANOVA with the experimental conditions as
the independent variable (0 = control, 1 = optional
opportunity) and students’ confidence in their mastery
of the knowledge learned in the course as the depen-
dent variable, revealed a significant effect of the experi-
mental conditions (Mcontrol = 8.65, SDcontrol = .79;
Mopportunity = 8.29, SDopportunity = .78; F(1,132) = 6.84,

p = .01, see Appendix S1 for additional analysis). That
is, supporting our proposition, encountering a list of
optional follow-up readings before (vs. after) assess-
ing confidence, significantly decreased students’ con-
fidence in their mastery of the knowledge they had
already learned in the course.

Study 2

Study 2 had three primary goals. To assess general-
izability, Study 2 examined a different type of
learning: whereas Study 1 investigated a learning
situation in which learners took a semester long
course delivered by an instructor, participants in
Study 2 engaged in self-guided learning, mirroring
consumers’ use of many common categories of
learning products (e.g., online tutorials, course-
ware). Furthermore, as results of Study 1 might
have been affected by response substitution (Gal &
Rucker, 2011), Study 2 (and Study 3) utilized a dif-
ferent, more explicit dependent measure. This
helped reduce the likelihood that participants mis-
construe the dependent measure as pertaining to all
the knowledge on a topic, rather than just the
knowledge they already learned about the topic.
Study 2 also investigated our proposed mediator—
the feeling-of-not-knowing-it-all (FONKIA). Finally,
Study 2 explored a moderator of the effect. Prior
research (e.g., Ryan & Deci, 2017) suggests that
people can have different motivations for learning:
some are primarily driven by instrumental motiva-
tions (e.g., learn enough to get by), whereas others
may hold mastery motivations (e.g., know all there
is about the topic). If the FONKIA plays an under-
lying role in our proposed effect, the former group
(who are less focused on the extent to which parts
of the topic remain unknown), should be less
impacted than the latter group (who aim to acquire
all there is to know about the topic). In other
words, we expected consumers with more of mas-
tery (vs. instrumental) motivations to be more
adversely affected by encountering optional learn-
ing opportunities.

Design and Procedure

Seven hundred Amazon Mturk participants (54%
women, Mage = 38) completed the study for mone-
tary compensation (Mturk has often been utilized
to study intrinsic versus extrinsic motivation, as
well as task performance [e.g., Farrell, Grenier, &
Leiby, 2016; Hahl, 2016]). All participants were
asked to study a single-page of learning material on
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how to identify consumers’ unmet needs (content
from the section on unmet needs in Chapter 2 of
Strategic Market Management [Aaker, 2013], see
Appendix S1 for detail). They were randomly
assigned according to a 2(instrumental vs. mastery
motivation prime) 9 2(control vs. optional opportu-
nity) between-participant design.

All participants first completed a task that
primed either instrumental or mastery motivations.
Following Ryan and Deci (2017), the task primed
thoughts about extrinsic rewards from work versus
masterful work: those in the instrumental condition
were asked to describe how they could make more
money, while those in the mastery condition were
asked to describe how they could produce higher
quality work. Thereafter, all participants studied
the same learning material on identifying con-
sumers’ unmet needs. For those in the optional
learning opportunity condition, the learning mate-
rial listed an optional follow-up reading at the end
of the page: “To learn more about the methods to
identify consumers’ unmet needs, see Part II and III
of the textbook, Marketing Research.” For those in
the control condition, no recommendation was
listed in the learning material.

On a separate page, participants in all conditions
responded to an essay question, which assessed
their actual mastery of the information they already
learned (note that this task could help participants
calibrate their mastery of that information before
responding to the confidence measures). Specifi-
cally, they were asked: “Based on what you just
studied from the learning material, please discuss
how a firm should go about uncovering the unmet
needs of its customers.” On the next page, partici-
pants were asked: “When your answer is scored
based on what was taught in the learning material,
how well do you think it will score?” (1 = definitely
not the full score, 7 = definitely the full score).

To measure the FONKIA, participants were
asked to indicate, right after studying the learning
material, the extent to which they thought their
understanding of the topic of identifying unmet
needs was complete (1 = very incomplete, 7 = very
complete). Finally, participants completed basic
demographic measures.

Results

Confidence. Responses to the confidence mea-
sure were analyzed using an ANOVA with
motivation type and whether the optional learning
opportunity information was listed in the learn-
ing material as between-participant factors. This

analysis revealed a significant interaction effect
(F(1,696) = 6.31, p = .01), and a marginally signifi-
cant main effect of encountering the optional learn-
ing information (Mcontrol = 5.07, SDcontrol = 1.40;
Mopportunity = 4.89, SDopportunity = 1.37; F(1,696) =
3.63, p = .057). No other effect approached signifi-
cance. Contrast analyses revealed that in the mas-
tery condition, encountering the optional learning
information significantly lowered participants’ con-
fidence in how well they performed on the task that
assessed what they had already learned
(Mcontrol = 5.30, SDcontrol = 1.32; Mopportunity = 4.84,
SDopportunity = 1.37; F(1,696) = 9.57, p = .002). In the
instrumental condition, however, the difference was
not significant (Mcontrol = 4.88, SDcontrol = 1.44;
Mopportunity = 4.94, SDopportunity = 1.37; p > .6).

FONKIA. An ANOVA on the FONKIA revealed
a significant main effect of encountering the optional
learning opportunity information (Mcontrol = 4.36,
SDcontrol= 1.47;Mopportunity = 4.11, SDopportunity = 1.45;
F(1, 696) = 5.51, p < .02), in addition to a marginally
significant interaction effect between motivation type
and optional learning information (F(1,696) = 2.70,
p = .1). No other effect approached significance. Con-
trast analyses revealed that in the mastery condition,
encountering the optional learning information signifi-
cantly increased the FONKIA (Mcontrol = 4.53,
SDcontrol= 1.41;Mopportunity = 4.09, SDopportunity = 1.38;
F(1,696) = 7.81, p = .005). In the instrumental condi-
tion, however, the difference was not significant
(Mcontrol = 4.20, SDcontrol = 1.51; Mopportunity = 4.12,
SDopportunity = 1.53; p > .6).

Objective performance. Participants’ responses
on the objective assessment of learning measure
were scored by two trained graders who were una-
ware of our hypotheses. The scores ranged from 0
(all incorrect) to 4 (all points covered in the learning
material were listed), and discrepancies between
the two coders (6%) were resolved through discus-
sion. The objective performance scores were
analyzed using the same ANOVA as above. This
analysis did not yield any significant main effect
or interaction effect (p’s > .4). That is, not surpris-
ingly, participants’ actual mastery of the informa-
tion they already learned did not significantly differ
in the mastery (Mcontrol = 1.90, SDcontrol = 1.11;
Mopportunity = 1.98, SDopportunity = 1.17; p > .4) or
instrumental conditions (Mcontrol = 1.86, SDcontrol =
1.12; Mopportunity = 1.92, SDopportunity = 1.14; p > .6).
Moderated mediation. We ran a moderated

mediation analysis (Model 8, Hayes, 2013) with
encountering optional learning information as the
independent variable (0 = control, 1 = opportunity),
confidence as the dependent variable, motivation
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manipulation as the moderator, the FONKIA as the
mediator, and objective test performance score as a
covariate. This analysis revealed that the condi-
tional indirect effect through the FONKIA was not
significant in the instrumental conditions (b = �.03,
SE = .06, 95%CI[�.15, .08]). In the mastery condi-
tions, however, the conditional indirect effect
through the FONKIA was significant (b = �.16,
SE = .06, 95%CI[�.28, �.05]). That is, the FONKIA
mediated the negative effect of encountering
optional learning information on perceived mastery
of the knowledge that had already been learned,
when mastery motivation was primed but not
when instrumental motivation was primed. These
findings further support our account, and highlight
learning motivation as a theoretically relevant
moderator (see Appendix S1 for additional
discussion).

Study 3

Study 3 had three primary goals. To further
support for our proposed process and to further
assess generalizability, Study 3 utilized a different
measure of the FONKIA and a different set of
learning materials. Study 3 also explored another
moderator of our proposed effect: relatedness of the
optional learning opportunity to the initial topic.
Specifically, the more consumers construe the con-
tent of an optional learning opportunity as relating
to the knowledge topic they studied, the more diag-
nostic the opportunity would be of the incomplete-
ness of their understanding of that topic. This
should thus lead to a higher level of the FONKIA,
resulting in more degradation of their confidence in
mastery of the information they had already
learned.

Design and Procedure

Six hundred Amazon Mturk participants (51%
women, Mage = 37) completed the study for mone-
tary compensation. All participants were asked to
study a single-page of learning material on the car-
diovascular system of snakes (see Appendix S1 for
detail). They were randomly assigned to one of
three conditions: For those in the control condition,
the learning material did not include additional
information. For those in the closely related condi-
tion, the learning material listed an optional follow-
up reading at the end of the page: “To learn more
about the cardiovascular system of snakes, see Part
II of the textbook, An Introduction to Biology of

Snakes.” For those in the distally related condition,
a different optional follow-up reading was listed:
“To learn more about the cardiovascular system of
other animals, see Part II of the textbook, An Intro-
duction to Biology of Animals.” (A pretest with partic-
ipants from the same population as the main study
[N = 200] confirmed that, compared to the distally
related recommendation, the closely related recom-
mendation was construed as significantly more
related to the topic covered in the learning material,
p < .01).

On a separate page, participants in all conditions
responded to an essay question, which assessed
their actual mastery of the content on the cardiovas-
cular system of snakes that they had just studied.
Specifically, they were asked: “Based on what you
just studied from the learning material, what are
the pros and cons for a snake to have its heart close
to its head? Please briefly describe.” On the next
page, participants were asked: “When your answer
is scored based on what was taught in the learning
material, how well do you think it will score?”
(1 = definitely not the full score, 7 = definitely the
full score). To assess the FONKIA, participants
were asked to indicate, after studying the learning
material, how much they thought about what
they still did not know about the cardiovascular
system of snakes (1 = not at all, 7 = very much).
Finally, participants completed basic demographic
measures.

Results

Confidence. An ANOVA yielded a significant
effect of the experimental conditions on confidence
(F(2,597) = 4.67, p = .01). Contrast analyses revealed
that, compared to those in the closely related condi-
tion, participants in the control condition had sig-
nificantly greater confidence in performing well on
the assessment of their mastery of the information
they had learned (Mcontrol = 4.16, SDcontrol = 1.55;
Mclose = 3.76, SDclose = 1.72; F(1,597) = 5.85,
p = .016). Participants in the control condition did
not differ from those in the distally related condi-
tion (Mdistal = 4.22, SDdistal = 1.58; F(1,597) = .15,
p = .7), but participants in the closely related condi-
tion had significantly lower confidence than those
in the distally related condition (F(1,597) = 8.02,
p = .005).

FONKIA. An ANOVA yielded a significant
effect of the experimental conditions on the
FONKIA (F(2,597) = 6.46, p = .002). Contrast analy-
ses revealed that participants in the control condi-
tion experienced a significantly lower level of the
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FONKIA than those in the closely related condition
(Mcontrol = 4.38, SDcontrol = 1.92; Mclose = 5.03,
SDclose = 1.83; F(1, 597) = 11.92, p = .001), but did
not differ from those in the distally related condi-
tion (Mdistal = 4.54, SDdistal = 1.82; F(1,597) = .78,
p = .38). Compared to those in the closely related
condition, participants in the distally related condi-
tion also experienced a significantly lower level of
the FONKIA (F(1,597) = 6.76, p = .01).

Objective performance. Two trained graders
who were unaware of our hypotheses scored
responses on the objective assessment of learning
measure. Scores ranged from 0 (all incorrect) to 2
(all points covered in the learning material were
listed), and discrepancies (7%) between the coders
were resolved through discussion. Not surprisingly,
participants’ performance on the objective assess-
ment of learning measure did not significantly dif-
fer across the conditions (Mcontrol = 1.32, SDcontrol =
.71; Mclose = 1.25, SDclose = .76; Mdistal = 1.34,
SDdistal = .72; p’s > .2).

Mediation. Two dummy variables were cre-
ated to represent the closely and distally related
conditions (zero values on the two dummies thus
represented the control condition). We ran a multi-
categorical mediation analysis (Model 4, Hayes,
2013) with confidence as the dependent variable,
the two dummies as the independent variables, the
FONKIA as the mediator, and objective perfor-
mance score as a covariate. This analysis yielded a
mediation pattern supporting our propositions: For
the distally related condition dummy, the indirect
effect through the FONKIA was non-significant
(b = �.01, SE = .02, 95%CI [�.05, .02]). However,
for the closely related condition dummy, the indi-
rect effect through the FONKIA was significant
(b = �.05, SE = .03, 95%CI[�.11, �.01]). Further,
when this significant indirect effect was controlled
for, the otherwise significant direct effect became
non-significant (b = �.30, SE = .16, 95%CI[-.62,
.01]). Taken together, the results of Study 3 are con-
sistent with our conceptual account that a higher
level of the FONKIA can lead to decreased confi-
dence in mastery of knowledge learned, and that
perceived relatedness is another conceptually linked
moderator.

General Discussion

When consuming knowledge, people seek to be
confident in their mastery of what they have
learned (Bloom, 1968). Aiming to provide insight
into what underlies this sense of mastery, we

investigate a common knowledge consumption con-
text—learners encountering opportunities for fur-
ther learning. We propose that encountering such
information can heighten the feeling-of-not-know-
ing-it-all (FONKIA) about the learning topic. This
feeling of incompleteness regarding unlearned
aspects of the topic can, in turn, undermine confi-
dence in one’s mastery of the parts of the topic that
had already been learned.

We tested these propositions in three studies uti-
lizing different operationalizations. In a field setting,
Study 1 showed that providing students with
optional follow-up readings after they completed a
course lowered perceived mastery of the course
material that they had already learned. Studies 2 and
3 demonstrated that encountering (vs. not encounter-
ing) information on optional learning opportunities
led to an increased level of the FONKIA, which medi-
ated the negative impact on participants’ confidence
in their mastery of the information about the topic
they had already learned. We also explored two
moderators of the effect: participants with mastery
(vs. instrumental) motivation were more negatively
impacted (Study 2); and the more that subsequent
learning opportunities could be construed as relating
to the topic that participants had learned, the lower
their confidence for a task assessing their mastery of
what had been learned (Study 3). Importantly, the
FONKIA did not alter actual mastery: participants
demonstrated equal mastery of what they had
learned whether or not they encountered optional
learning opportunities.

Our research yields important implications. For
instructors and authors of learning materials, offer-
ing less – for example, not referring to optional
learning opportunities such as follow-up readings –
may lead learners to experience greater confidence
in their mastery of what they learned. This may
also mean that learners will be less inclined to fur-
ther expand their learning of the target topic. On
the other hand, when educators do provide infor-
mation on optional learning opportunities, learners
may have a lower level of confidence in their mas-
tery of the knowledge learned. While this lowered
confidence may drive learners to seek more knowl-
edge about the topic, it may also lead to negative
inferences about the quality of learning materials/
experiences and even the competency of the source
of that knowledge – such as instructors and
authors.

Our instantiation – encountering optional follow-
up readings – is but one of a variety of common
contexts that can affect the FONKIA. Future
research can explore others that are likely to cause
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similar effects. For example, learning materials that
include an excerpt of a book, or naming a course
“Introduction to Marketing Management” (vs.
“Marketing Management”), may drive students to
ponder about what is unknown, reducing their con-
fidence in what they learned. As another example,
the wide use of qualifying statements by scholars
(e.g., “these results are likely moderated by con-
sumers’ affective state”) – that convey additional
information and are more accurate – may similarly
undermine confidence in the mastery of what was
taught, by increasing the FONKIA. Moreover, pro-
cesses associated with the FONKIA could also be
more robustly assessed via better measures. Future
research could explore, for example, whether our
effects may be attenuated when people are a priori
well-informed about how much knowledge on a
topic there is to master.

People’s reactions to what remains unknown
may also vary across cultures. According to Confu-
cius, “to know that we know what we know, and
that we do not know what we do not know, that is
true knowledge.” For individuals from cultures
with Confucianist values, the unknowns may be
less demotivating. Indeed, East Asians and North
Americans differ in the related construct of Need
for Closure (Chiu, Morris, Hong, & Menon, 2000)
and in holistic and dialectical cognitive styles (holis-
tic consideration of facts and acceptance of contra-
dictions, Monga & Roedder John, 2008; Wang,
Batra, & Chen, 2016), which may affect their
responses to further learning opportunities. Future
research should explore such moderators to inform
theory, offer further insight for designers of
learning experiences and products (e.g., authors,
developers, instructors), and promote learning.
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